Metabolic and hemodynamic consequences of sodium bicarbonate administration in patients with heart disease.
The use of sodium bicarbonate (NaHCO3) in cardiopulmonary arrest has been questioned, but the effects of NaHCO3 in patients with heart disease are not known. We therefore prospectively evaluated the effects of NaHCO3 in patients with congestive heart failure. Ten patients received NaHCO3 and control infusions of equimolar sodium chloride (NaCl). Measurements were made of blood gases, 2,3-diphosphoglyceric acid (2,3-DPG), glucose, lactate, cardiac hemodynamics, and oxygen consumption. The arterial oxygen tension (pO2) fell an average of 10 mm Hg after NaHCO3 administration in patients with congestive heart failure, whereas it rose with NaCl (p less than 0.005). Myocardial oxygen consumption decreased by 17% (p less than 0.002) without an accompanying change in oxygen demand. Systemic oxygen consumption fell by 21%. Red blood cell 2,3-DPG levels were elevated at baseline, but did not change with NaHCO3 administration. The oxygen pressure at 50% hemoglobin saturation (P50) was correspondingly elevated at baseline in these patients and decreased significantly with NaHCO3 (Bohr effect) (p less than 0.003). The arterial and mixed venous carbon dioxide tensions increased with NaHCO3 but decreased with NaCl administration (p less than 0.05). Blood glucose concentrations fell by 1.7 mmol/L with NaHCO3 (p less than 0.003) and blood lactate concentrations increased uniformly (p less than 0.001). Three patients developed net myocardial lactate generation during NaHCO3 administration; two of these three developed symptoms of angina. Coronary blood flow did not change with NaHCO3 but increased with NaCl (p less than 0.04). Two patients developed transient pump failure. These data demonstrate that NaHCO3 impairs arterial oxygenation and reduces systemic and myocardial oxygen consumption. The decrease in oxygen utilization is associated with anaerobic metabolism, enhanced glycolysis, and elevation of the blood lactate level, and may lead to transient myocardial ischemia in some patients. Thus, the use of NaHCO3 in such patients warrants re-evaluation.